The mechanism involved in the conversion of thyrotropin receptor-bound blocking-type immunoglobulin G (IgG) to the stimulating-type by anti-human IgG antibodies.
It has been reported that the addition of antibody (Ab) against human immunoglobulin G (IgG) converts TSH receptor-bound blocking-type IgG to stimulating-type IgG. However, the detail of converting mechanism remains unclear. In this study we examined the mechanism involved in this conversion using FRTL-5 cells. Blocking-type IgG was obtained from a patient with hypothyroidism. FRTL-5 cells were first incubated with IgG solution, then washed with PBS and exposed to antihuman IgG Ab. The effect of antihuman IgG Ab on converting activity was dose dependent. Maximal stimulation of cAMP was achieved with an antiserum dilution of 1:75. It seems likely that antimicrosomal Ab does not interfere with cAMP production, since IgG with a high anti-hemagglutination antibody titer did not show converting activity. Of the several kinds of antibodies tested, Ab against human IgG-Fab fragment was the most effective in converting ability, while the least effective were those against human IgG-Fc fragment. Although the divalent F(ab')2 fragment of antihuman IgG was significantly more effective in its converting ability than the monovalent Fab fragment, the Fab fragment itself also converted blocking IgG to the stimulating type in a dose-dependent manner. Accordingly, receptor cross-linking or aggregation does not play a major role in promoting this converting phenomenon. When cells were first exposed to blocking-type IgG and then to both antihuman IgG Ab and bovine TSH, cAMP production was much greater than the sum of each alone. However, anti-IgG Ab alone did not affect the binding of blocking-type IgG to receptor. These results suggest that the addition of antihuman IgG Ab not only converts blocking-type IgG to the stimulating type but also recovers TSH activity via a postreceptor step. Forskolin, like TSH, showed an additive effect on cAMP stimulatory action with antihuman IgG. In contrast, cholera toxin and antihuman IgG Ab were not additive. The reason for this discrepancy remains unknown. In summary, our observation indicates that 1) the converting phenomenon is induced via IgG-TSH receptor complexes; 2) the mechanism aside from receptor aggregation, i.e. the recognition of a critical domain in TSH receptor molecule, seems necessary for promoting converting phenomenon; and 3) the addition of antihuman IgG Ab affects a postreceptor step via TSH receptor structures that differ from the TSH-binding site.